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Abstract — Making rational decisions is necessary to obtain 
better desired consequences and reduce the risks. Decision 
making is a cognitive task that requires thinking, diagnosing, 
evaluating, and choosing. The purpose of this paper is showing 
how the cognitive tasks could be analysed. When multiple 
objectives are important to a decision maker, it may be difficult 
to choose between alternatives. In such a case Thomas Saaty’s 
Analytic Hierarchy Process (AHP) provides a powerful tool that 
can be used to make decisions in situations involving multiple 
objectives. In this paper, the AHP model is used as a tool to 
illustrate as a scientific way of decision making. A 
comprehensive background about the AHP model and a 
complete application of the model is introduced to choose the 
best smartphones according to different criteria. Currently, 
there are too many smartphones to select from many models to 
enumerate, made by many different manufacturers and running 
under different operating systems. Selecting the right one can be 
a challenge, since there is no answer that one size fits all. It's 
important to focus about exactly what you'll be doing most often 
with the phone, and what criteria are most important to you 
because it's likely you'll have to make a trade-off somewhere. At 
this point, AHP is multi criteria decision making method that 
helps the individuals to make smartphone selection where the 
alternatives are many, and the selection criteria are complex. In 
this paper, an AHP is applied to the selection of the best 
smartphone among multiple smartphone brands. The steps of 
designing the experiment and adopting it is shown along with 
the final results that will help in making the final decision. 

Index Terms — Analytic Hierarchy Process (AHP), Decision 
analysis and methods; Multi-criteria decision making; 
Operations research; Selection problem. 


I. Introduction 

Decision making is a very complex process that requires a 
lot of information processing. Humans tend to make 
decisions on a daily basis. These decisions vary in complexity 
according to their impact. Taking a life changing decision 
like getting married is different from choosing between 
multiple cars to buy. It is also different from choosing which 
way to take to school every day. Each decision requires a 
certain amount of time and effort to be made. However, they 
all share a common feature. Any situation that requires 
making a decision has multiple alternatives. People diagnose 
each alternative and compare between the consequences to 
make the right decision. However, some people rely on 
assumptions and expectations to choose an alternative. 
Looking at the situation form a scientific view, decision 
making is an information processing task. It is a cognitive 
task that requires thinking, diagnosing, evaluating, and 
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choosing. This means that making a decision could be done 
scientifically, and based on scientific tools and techniques. 
When multiple objectives are important to a decision maker, 
it may be difficult to choose between alternatives. In such a 
case Thomas Saaty’s analytic hierarchy process (AHP) 
provides a powerful tool that can be used to make decisions in 
situations involving multiple objectives. The AHP is one of 
the most known and applied techniques in analyzing the 
process of making a decision in a scientific way that 
simplifies the process and make it clear in terms of numbers 
and weighs given for each alternative. 

Nowadays, there are too many smartphones to select from 
many models to enumerate, made by many different 
manufacturers and running under different operating systems. 
Selecting the right one can be a challenge, since there is no 
answer that one size fits all. It's important to focus about 
exactly what you'll be doing most often with the phone, and 
what criteria are most important to you because it's likely 
you'll have to make a trade-off somewhere. At this point, 
AHP is multi criteria decision making method that helps the 
individuals to make smartphone selection where the 
alternatives are many, and the selection criteria are complex. 
In this paper, an AHP is applied to the selection of the best 
smartphone among multiple smartphone brands. 


II. Background theory 

The Analytic Hierarchy Process (AHP) is a type of 
structured technique to choose between multiple alternatives 
based on multiple criteria. The technique was developed in 
the 1970s by Thomas L. Saaty [1]. Simply saying, when the 
person has multiple things to choose from, and his decision is 
based on defined criterion, the AHP model is applicable. The 
method is widely used in different fields like education, 
healthcare, quality assessment, customer requirements, 
business management, etc. It can be used to choose from 
multiple options, or to rank alternatives, or to allocate 
resources properly, or to compare between competitors, or to 
settle a conflict [2], [3], [4], [5], and [6], 

The AHP model is coded into many software programs 
where the users can input the variables of their study to obtain 
the required outputs. Benefits and limitations of the AHP are 
examined with the several applications [2], An AHP 
application in vendor selection problem is illustrated [3]. In 
another study, the AHP model was used to measure the 
importance of different projects with respect to the resources 
of an organization in order to prioritize the projects and 
allocate the resources properly [4]. Another study explains 
the usage of AHP in making decisions by measuring 
intangible impacts of building the Trans-Sumatra Highway in 
Indonesia. Using the AHP, the social impact of building the 
highway was added to the cost-benefit analysis [5]. A recent 
article proposed a new way of evaluating the sports 
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marketing, the marketing done in sports events [6], The 
SWOT analysis was mainly used to evaluate the available 
alternatives in this industry. This study suggests a new model 
of evaluation based on the SWOT and AHP models together. 
The methodology proposed using the AHP model to test the 
main factors introduced in the SWOT analysis. Factors like 
competition, financial income, and media coverage were 
analyzed and prioritized according to the AHP model to see 
how they affect the sports marketing. 

The theory behind implementing the AHP in measuring 
intangible factors that affect the decision making process is 
discussed [7]. How the priorities are driven form comparison 
judgment between multiple factors are shown. In another 
application by Saaty [8] a detailed description of a job 
selection process, where criteria of selection were flexibility, 
opportunity, security, reputation, and salary are illustrated. 
The method is well-structured, and it has a set of defined steps 
to be followed. It starts with modelling the decision to be 
made, the alternatives, and the selection criterion in a 
hierarchy. Once the hierarchy is ready with the three levels; 
goal, criteria, alternatives, comparisons are made. The 
alternatives are compared in pairs against each of the 
criterion to be prioritized. Numbers are used to conducts the 
comparisons. The obtained numbers are then processed to 
obtain relative priorities for each element. These priorities are 
absolute numbers between zero and one without dimensions. 
Finally, these priorities are aggregated to generate evaluation 
metrics for each of the alternatives. Decision is then made 
based on the results of the study. 



Fig. 1 illustrates the general hierarchy of the model. The 
number of criteria and alternatives can vary according to the 
situation. The advantage of the method is that it can be used in 
multiple situations, and it has a well-defined structure. The 
complexity of application increases with the increase in 
number of alternatives and criteria. 

III. Methodology 

The DAMES methodology, where D=Define the problem, 
A=Analyze, M=Make search, E=Evaluate alternatives, and 
S=Specify and sell solution, one of the most common 
techniques in implementing engineering projects, is 
implemented throughout the study [9]. 

Define: The first step is clearly defining the problem. This 
paper focuses on implementing a scientific way of making 
decisions. It introduces the AHP model, and adopts it to make 


a decision regarding a real life situation. The situation under 
study is making a decision on which smartphone to buy based 
on different criteria. The smartphones under study are defined 
as A, B, and C. These alternatives will be evaluated based on 
the following criteria: price, battery life, camera features, and 
display features [10]. 

Analyze: The second step after defining the problem is 
analyzing it and setting objectives. The main objective of this 
study is reaching a decision regarding the smartphone 
selection process. It also aims at making the decision making 
process more reliable because it is based on scientific 
analysis. 

Make search: The third step is making search about the 
AHP model itself. How is it applied? In what situations is it 
practical? What are the most important selection criteria to be 
followed in this study? What are the alternatives to choose 
from? The theoretical background and literature review helps 
in answering the previous questions in order to make the 
implementation phase clearer. 

Evaluate alternatives: After constructing a good 
background about the problem, it is time to evaluate the 
different approaches in solving it. In this study, the AHP 
model has already been chosen to make the decisions. 
However, some alternatives were analyzed regarding the 
selection criteria and alternatives. The available smartphones 
in the market are many, and choosing a group of them to 
conduct the study was challenging. Similarly, the selection 
criteria for smartphones are many. People differ on how they 
evaluate the smartphone before buying it, so the criteria must 
be chosen wisely. 

Specify and sell solution: Finally, different websites 
offering comparisons between the smartphones in the market 
were visited to determine the best smartphone choices based 
on the customers’ reviews. The selection criteria were also 
analyzed to determine which features mostly affect the 
decision of the buyer. 

IV. Implementation 

In this study, an AHP model on a real life situation that 
requires making decision for the smartphone selection 
problem is designed to implement. The following steps 
represent the design of the experiment conducted in this paper 
in details: 

1 . Introducing the alternatives with a brief description 
about each selection criterion. Table 1 provides 
alternatives (A, B, and C) with description for each 
criterion such as price, battery, camera, and display 
features [10]. 


Table 1. Features of the smartphones 



A 

B 

C 

Cl-Price 

$430 

$584 

$749 

C2-Battery 

20 hours 

3000 mAh 

20 hours 

2600 mAh 

T24 hours 

2750 mAh 

C3-Camera 

Rear: 16 MP 
Front: 8 MP 

Rear: 16 MP 
Front: 5 MP 

Rear: 12 MP 
Front: 5 MP 

C4-Display 

5.5 Inch 

2560 x 1440 

Add. D Support 

5.1 Inch 

2560 x 1440 

5.5 Inch 

1920 x 1080 

3D touch 
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2. Building the decision hierarchy represented by Fig. 2. 



Fig. 2. An AHP model to smartphone selection 


3. Making pairwise comparisons between the 
alternatives based on a fundamental scale 
represented in Table 2. 

Table 2. The fundamental scale for pairwise 



4. The comparisons are first made between the 

alternatives with respect to each criterion, given in 
Table 3, 4, 5, and 6. 


6. Finally, calculations are made to see how each 

alternative contributes to the goal of the study, given 
in Table 8. 



Table 8. Calculations for the alternatives with respect to 


7. Final decision is made based on the overall priority 
for each alternative, given in Table 9. 


Table. 9 Overall Priorities for all alternatives 



Priority with respect to 

Alternative 

Price 

Battery 

Camera 

Display 

Goal 

A 

0.052 

0.254 

0.197 

0.090 

0.593 

B 

0.021 

0.056 

0.050 

0.041 

0.168 

C 

0.006 

0.146 

0.071 

0.014 

0.237 

Totals 

0.80 

0.456 

0.318 

0.145 

1.000 


V. Results 


Table 3. Alternatives compared with respect to Price 
A I 3 I B I 1 

A 7 C 1 

B 4 C 1 


Table 4. Alternatives compared with respect to Batter y 
A I 4 I B I 1 

A 2 C 1 

B 1 ~ ~ C 3 


T able 5. Alternatives compared with respect to Camer a 
A 3 I B 1 

A 4 C 1 

B 1 C 2 


Table 6. Alternatives compared with respect to Display 
A 3 I B 1 

A 5 C 1 

B 4 C 1 


The final results of the study are as follows: A is by far the 
best smartphone to be bought according to the selection 
criteria with a priority equal to 0.593. C is the second phone 
in the priority list with a value of 0.237. The results show that 
B is the last option between the three phones with a priority 
value equal to 0.168. 

VI. Discussion 

The study resulted in prioritizing the A phone over the other 
two phones under study. The AHP model was very helpful in 
determining the best phone as it gave weights to each 
alternative with respect to criteria, and for each criterion with 
respect to goal. It might be difficult to make a correct decision 
without applying a scientific method like the AHP. Some 
people might argue that the pairwise comparisons were 
biased, but the values were given based on multiple users’ 
reviews. 


5. Other comparisons are made to determine the value of 
each criterion with respect to the goal of the study, 
given in Table 7. 


Table.7 Criteria compared with respect to the goal 


Price 

1 

Battery 

3 

Price 

1 

Camera 

5 

Price 

1 

Display 

4 

Battery 

3 

Camera 

1 

Battery 

4 

Display 

1 

Display 

1 

Camera 

5 


VII. CONCLUSION 

Individuals and organizations make decisions on a daily 
basis. Some people make the decision in minutes based on 
instinct. However, other people analyze the alternatives and 
selection criteria carefully. This paper followed the AHP 
model step by step to show a scientific way of making 
decisions. The results of the study made the decision making 
process easier, as it showed the difference between the 
candidates under study. Such a tool might be very helpful in 
other life situation, or more importantly in strategic decisions 
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made by organizations. The technique is logical as it 
translates the way people should think when making a 
decision into a mathematical model that gives numerical 
values for each alternative to make the selection process 
easier. 
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